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SEARCHING STRUCTURED DATA

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation application of, and
claims prionty to, pending U.S. patent application Ser. No.
11/671,306, filed on Feb. 5, 2007, entitled “Searching Struc-
tured Geographical Data”. The disclosure of the foregoing
application 1s incorporated herein by reference 1n 1ts entirety.

FIELD

This disclosure relates to providing results to user searches.

BACKGROUND

Query processing systems are commonly used to locate
information from large data collections. Exemplary systems
include those that 1dentify relevant web pages responsive to
one or more user search terms entered by a user seeking to
identify relevant web content. In a web page search system,
search results can be 1dentified by matching the terms 1n the
search query to a corpus of pre-stored web pages.

Data collections can also include structured documents
that can include a potentially large amount of data, of which
a small subset 1s pertinent to particular search. An exemplary
structured document 1s a Keyhole Markup Language (KML)
document, which 1s an XML -based file format used to display
geographic data in a browser, such as ‘Google Earth’. A KML
document utilizes a tag-based structure with nested elements
and attributes, and can be used to associate descriptive text,
models, and 1mages with locations on the earth’s surface.

Although web page search systems are adept at identiiying
documents which, as a whole, match the individual terms of a
query, they are incapable of identifying the elements of struc-
tured documents which, 1in context, match the parameters of a
query. As an illustrative example, search systems may not
return only most relevant data stored within a KML docu-
ment. Therefore, users are unable to search structured docu-
ments based on their content, such as nested elements and
attributes. For instance, a user1s unable to search for elements
of KML files by specilying a geographic area of interest, by
filtering KML files based on keywords, or by specilying a
combination of such search queries.

SUMMARY

The following disclosure describes systems, methods, and
computer program products that permit the 1dentification of
search query results.

According to an aspect, there 1s disclosed a method. The
method includes identifying data from one or more data
sources, where the data 1s associated with at least one struc-
tured document, and extracting one or more data sets con-
tained within the at least one structured document. The
method further includes adding one or more record 1tems to a
searchable database, where the one or more record items
correspond to the one or more extracted data sets.

According to an aspect, the method can include retrieving
the data from the one or more data sources. Further, at least
one of the one or more data sources can include one or more
uniform resource locators (URLs). According to an aspect,
the data 1s at least one structured document. The data can also
include metadata, such as a page rank. According to yet
another aspect, the method can include 1dentitying metadata
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2

associated with the data subsequent to 1dentifying the data
from the one or more data sources.

According to still another aspect, the method can include
generating an output file, where the output file includes data
associated with two or more structured documents. Extract-
ing one or more data sets can also include extracting one or
more data sets from the output file. Additionally, according to
an aspect, the at least one structured document can include
two or more structured documents, and the method can fur-
ther include merging the two or more structured documents.

According to another aspect, the at least one structured
document comprises a Kevhole Markup Language (KML)
document. Additionally, the one or more data sets can include
at least one placemark. The method can also include receiving
at least one search query, and 1dentifying at least one of the
one or more record items responsive to recerving the at least
one search query. Further, extracting one or more data sets
contained within the at least one structured document can
include associating the one or more data sets with contextual
information associated with the at least one structured docu-
ment.

These general and specific aspects may be implemented
using a system, a method, or a computer program, or any
combination of systems, methods, and computer programs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a search system, according to an illustrative
implementation.

FIG. 2 shows a components of a server within the search
system of FIG. 1, according to an 1llustrative implementation.

FIG. 3 shows a search system, according to an illustrative
implementation.

FIG. 4 shows an 1llustrative KML file.

FIG. 5 shows exemplary processes for collecting and merg-
ing documents and metadata from one or more data sources,
according to an implementation.

FIG. 6 shows an illustrative sample output file that includes
a single file indexed by URL.

FIG. 7 shows and exemplary process flow for extraction of
structured files, according to an implementation.

FIG. 8 shows an illustrative sample output file including
multiple record items corresponding to a single URL.

FIG. 9 shows a process of structured document collection
and extraction, according to an implementation.

DETAILED DESCRIPTION

The present disclosure now will be described more fully
hereinafter with reference to the accompanying drawings, in
which some, but not all implementations are shown. Indeed,
these implementations can be embodied 1n many different
forms and should not be construed as limited to the imple-
mentations set forth herein; rather, these implementations are
provided so that this disclosure will satisty applicable legal
requirements. Like numbers refer to like elements through-
out.

The present disclosure describes a search system that per-
mits the collection of structured documents and the extraction
ol data sets within such structured documents such that the
individual data sets may be searched and retrieved inresponse
to a user search query. For instance, a KML file having several
placemarks may be extracted such that the individual place-
marks are searchable records that may be returned as search
results to a user query. The extraction of data sets from within
a structured document 1s performed such that contextual
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information associated with the structured document 1s main-
tained subsequent to extraction.

This disclosure 1s described with reference to block dia-
grams and flowchart illustrations of methods, apparatuses
(1.e., systems) and computer program products. It will be
understood that blocks of the block diagrams and flowchart
illustrations, and combinations of blocks in the block dia-
grams and flowchart i1llustrations, respectively, may be imple-
mented by computer program instructions. These computer
program instructions may be loaded onto a general purpose
computer, special purpose computer, or other programmable
data processing apparatus to produce a machine, such that the
instructions which execute on the computer or other program-
mable data processing apparatus create means for implement-
ing the functions specified 1n the flowchart block or blocks.

These computer program instructions may also be stored in
a computer-readable memory that can direct a computer or
other programmable data processing apparatus to function 1n
a particular manner, such that the instructions stored in the
computer-readable memory produce an article of manufac-
ture including mstruction means that implement the function
(s) specified 1n the flowchart block or blocks. The computer
program 1nstructions may also be loaded onto a computer or
other programmable data processing apparatus to cause a
series of operational steps to be performed on the computer or
other programmable apparatus to produce a computer imple-
mented process such that the instructions that execute on the
computer or other programmable apparatus provide steps for
implementing the function(s) specified 1n the flowchart block
or blocks.

Accordingly, blocks of the block diagrams and flowchart
illustrations support combinations of means for performing
the specified functions, combinations of steps for performing,
the specified functions and program instruction means for
performing the specified functions. It will also be understood
that each block of the block diagrams and flowchart illustra-
tions, and combinations of blocks in the block diagrams and
flowchart illustrations, can be implemented by special pur-
pose hardware-based computer systems that perform the
speciflied functions or steps, or combinations of special pur-
pose hardware and computer instructions.

Referring now to FIG. 1, a search system 100 1s shown
according to an 1llustrative implementation. The system 100
includes one or more clients 115 1n communication with a
server 120 via one or more networks 140. Although multiple
clients 115 and a single server 120 are 1llustrated in FIG. 1,
there can be more servers and more or fewer clients. For
instance, some of the functions performed by the server 120
can be performed by one or more other servers such that the
server 120 can represent several devices, such as anetwork of
computer processors and/or servers. Additionally, 1n some
implementations a client can perform a function of the server
120 and the server 120 can perform a function of a client. The
clients 115 can include a device, such as a personal computer,
a wireless telephone, a personal digital assistant (PDA), a lap
top computer, or another type of computation or communi-
cation device, a thread or process runming on one of these
devices, and/or an object executable by one of these devices.

The system 100 also includes one or more data sources 105
in communication with the server 120 via one or more net-
works 140. In the system 100 the server 120 can collect and/or
receive data from one or more data sources 1035 and manipu-
late the data to generate a response to a search query recerved
from one or more clients 115.

The network(s) 140 can 1nclude one or more local area
networks (LANs), wide area networks (WANs), telephone
networks, such as the Public Switched Telephone Network
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4

(PSTN), intranets, the Internet, and/or or other type of net-
work. The clients 115, data sources 105, and server 120 can
connect to the network(s) 140 via wired, wireless, or optical
or other connections. In alternative implementations, one or
more of the devices illustrated 1n FIG. 1 are directly con-
nected to another one of the devices. For example, 1n one
implementation, the clients 115 and/or data sources 1035 are
directly connected to the server 120.

FIG. 2 shows the server 120 of FIG. 1, according to an
illustrative implementation. The server 120 can include a bus
210, a processor 220, a main memory 230, a read only
memory (ROM) 240, a storage device 250, one or more input
devices 260, one or more output devices 270, and a commu-
nication interface 280. The bus 210 can include one or more
paths that permit communication among the components of
server 120.

The processor 220 includes any type of conventional pro-
cessor, microprocessor or processing logic that interprets and
executes instructions. The main memory 230 can include a
random access memory (RAM) or another type of dynamic
storage device that stores information and instructions for
execution by processor 220. The ROM 240 can include a
conventional ROM device or another type of static storage
device that stores static information and instructions for use
by the processor 220, including, for mstance, an operating
system. Additionally, the storage device 250 can include a
magnetic and/or optical recording medium and 1ts corre-
sponding drive.

The server 120 can also include an input device 260 having,
one or more conventional mechanisms that permit a user to
input information to the server 120, such as a keyboard, a
mouse, a pen, voice recognition and/or biometric mecha-
nisms, or the like. The output device 270 includes one or more
conventional mechanisms that output information to the user,
such as a display, a printer, a speaker, or the like. The com-
munication interface 280 can include any transceiver-like
mechanism that enables the server 120 to communicate with
other devices and/or systems. For example, the communica-
tion 1nterface 280 can include mechanisms for communicat-
ing with another device or system via one or more networks,
such as the network(s) 140.

In operation the server 120 can store collect documents and
data associated with documents from one or more data
sources 105, manipulate such documents and data, and can
identify results responsive to client search queries. In one
implementation, the server 120 performs these operations 1n
response to the processor 220 executing soitware mnstructions
contained in a computer-readable medium, such as memory
230. The software istructions can be read into the memory
230 from another computer readable medium, such as a data
storage device 250, or from another device via the commu-
nication interface 280. The software instructions contained in
the memory 230 cause processor 220 to perform processes
described 1n this patent disclosure. Alternatively, hardwired
circuitry can be used 1n place of or 1n combination with
soltware 1nstructions to implement processes consistent with
the disclosure. Thus, implementations are not limited to any
specific combination of hardware circuitry and software.

Referring now to FIG. 3, a search system 300 1s shown
according to an 1llustrative implementation. The search sys-
tem 300 1s similar to the system 100 shown in FIG. 1, and
includes one or more data sources 305 and one or more clients
315 1in communication with a server 320 via one or more
networks 340. Like the system 100 of FIG. 1, the data sources
305 and/or clients 315 may be geographically dispersed and/
or local to the server 320, and can communicate with the
server 320 directly 1n alternative to communicating via the
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one or more networks 340. Further, the one or more data
sources 305 and/or one or more clients 315 can be local to the
server 320.

The one or more data sources 303 can include one or more
data repositories, web pages, and the like, that include docu-
ments and metadata associated with the documents. Accord-
ing to an implementation, the documents can 1nclude struc-
tured documents, such as KML files. A KML file 1s an XML-
based data or file format used to display geographic data 1n a
browser, such as ‘Google Earth’, ‘Google Maps’, and
‘Google Maps for mobile’, and utilizes a tag-based structure
with nested elements and attributes.

KML files can be used to associate descriptive text, mod-
¢ls, and 1images with locations on the earth’s surface. Within
a KML file, each georeferenced entity 1s called a placemark,
which can be georeferenced to points, areas, or paths. An
illustrative KML file 400 that 1identifies a sitmple placemark 1s
shown 1n FIG. 4. The KML file 400 generally includes an
XML header, which 1s the first line 1n the KML file 400, a
KML namespace definition, which 1s the second line 1n the
KML file 400, and at least one placemark object that includes
several elements including a name, a description, and a point.
The name can be used as the label for the placemark, the
description can appear in a graphical ‘balloon’ attached to the
placemark 1n a browser, and the point can specity the position
of the placemark, such as i terms of longitude, latitude,
and/or altitude, a street address, or the like. A KML file can
contain multiple placemarks, and the placemarks within a
KML file may be organized 1n a hierarchy of enclosing fold-
ers. A KML file can also include other descriptive features,
and can include descriptive HITML to add links, font sizes,
styles, colors, 1dentify text alignment, and the like.

Referring again to FI1G. 3, structured documents and meta-
data from the one or more data sources 305 are received by the
server 320. The one or more data sources 305 can include
public and/or private repositories of data. According to an
implementation, documents and metadata are collected by
the data collection module 3235 as a result of data being pulled
from the data sources 305 by the data collection module 325.
Data sources may alternatively or additionally push, or trans-
mit, documents and metadata to the data collection module
325, either automatically and/or upon a request by the data
collection module 325 for data. For instance, KML files and
their associated metadata may be recerved by the data collec-
tion module 325. The metadata associated with a KML file
can 1nclude, among other data, a page rank that 1dentifies,
relative to an arbitrary numbering scheme, the relative rank of
the file identitying the number of links (or popularity) of the
file, the number of downloads of the file, and/or other meta-
data. Metadata associated with a document can come from a
different source than the document itself, such as from a
separate document or database.

Although the present disclosure will be described 1n detail
hereinafter with reference to KML files and their associated
metadata, the present disclosure 1s operative with any struc-
tured data format that may be used to link data, such as
location names, descriptive text, images, geographic refer-
ences, and the like. For instance, the one or more data sources
305 can also transmit GeoRSS files to the server 320, where
GeoRSS files contain HTML and typically reference a geo-
graphic location. Still other files, such as KMZ files, may be
utilized.

After the collection of structured documents and related
metadata 1s complete, the data collection module 3235 merges
the structured documents and metadata and provides an
indexed output file to an indexing module 330. The indexing
module 330 1s operable to parse the indexed output file
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received from the data collection module 325 to 1dentify one
or more data sets, calculate a query independent rank for
extracted data sets, and forward record i1tems corresponding
to the extracted data sets for storage 1n a results repository 335
used to respond to user queries. According to an exemplary
implementation, KML documents and metadata generated by
the data collection module 325 can be fed as an mnput into the
indexing module 330, which can parse the KML files, extract
placemarks, calculate a query independent rank for each
placemark, and provide each placemark individually for
insertion into a search repository 335 used to respond to user
search queries.

Although each of the data collection module 325, indexing
module 330, and results repository 335 are 1illustrated as
internal to the server 320, and may be implemented by soft-
ware 1nstructions stored within a memory 230, or other com-
ponents of the illustrative server 120 shown in FIG. 2, one or
more the data collection module 325, mndexing module 330,
and/or results repository 335 may reside external to the server
320. For instance, one or more of the components 325, 330,
335 may reside 1n one or more separate servers. The compo-
nents 325, 330, 335 can also be combined in whole or part in
one or more components. Therefore, the block diagram
implementation of the illustrative system 300 shown 1n FIG.
3 1s intended to represent various functions of the system 300
without limitation to specific software and/or hardware that
can implement the functions described herein.

Next, FIG. 5 shows an exemplary functional block diagram
flow chart 500 illustrating the collection of documents and
metadata from one or more data sources by the data collection
module 325. According to an implementation, the data col-
lection module 325 1s operable to identily and retrieve struc-
tured documents and any metadata associated with such
documents, for instance, KML documents and associated
metadata.

According to an implementation, the data collection mod-
ule 325 can utilize a web crawl program to 1dentify structured
documents existing on the world wide web (‘web’). A web
crawl program browses the web, creating a copy of visited
pages, and creates an index or table of URLSs 1t encounters. As
shown 1n FIG. 5, the web crawl program 1s operable to gen-
erate URLs 305 associated with, or identifying, the individual
pages 1dentified by the web crawl program. The URLs can
identify structured documents and/or metadata associated
with structured documents.

According to an implementation, during the web crawl
structured files may be examined and/or converted into a
separate file format to enable the contents of the structured
files to be examined and/or searched. For example, a struc-

tured KML file can have an HTML file associated with 1t (and
identified by a URL) that describes the contents of the KML
file, where the HTML file may be relevant for ranking and/or
indexing the KML file. As shown in FIG. 5, URLs included
within the metadata, including URLS for each structured
document, are forwarded to a page rank database 535, which
may include additional metadata associated with each struc-
tured document.

The data collection module 325 can examine the URLs 505
and 1dentily all structured documents of 1nterest, such as all
KML documents. Once the entries are i1dentified the data
collection module 325 executes a document fetch 515 to
retrieve the structured documents 520 associated with the
identified URLs. Additional structured documents and meta
data 530 can be collected from other public and/or private
data repositories 523. Each data source may include different
metadata 330 associated with a particular structured file, such
as the number of times the file was downloaded from a par-
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ticular site, user feedback, or the like. URLs for each struc-
tured document collected from other public and/or private
data repositories 525 are forwarded to a page rank database
535, which may include additional metadata associated with
each structured document.

As described above, upon identifying a structured docu-
ment, the data collection module 3235 can attempt to lookup a
page rank of each discovered structured file. According to an
implementation, the data collection module queries a page
rank database 535 for identified documents by attempting to
tetch a page rank of the URLSs corresponding to each struc-
tured document discovered in the web crawl or public and/or
private data repositories. The page rank may be used by the
search system to prioritize results to user queries. According
to another implementation, the page rank of URLs 1s not
tetched for identified documents. Still, other metadata may be
looked up for a corresponding URL, for instance, from one or
more other databases.

Metadata keyed by URL 540 and collected from the page
rank database 3535 1s merged 545 with the structured docu-
ments and metadata identified from the web crawl and/or
public or private data repositories. This data can be passed
through one or more de-duplication stages to eliminate dupli-
cate documents. As an 1llustrative example, two 1dentical
files, each downloaded from a respective different URL, may
be 1dentified. One of the two 1dentical files may be deleted by
a duplication elimination (or de-duplication) stage. As
another i1llustrative example, a URL associated with a particu-
lar page rank may be merged with the same URL associated
with a document. Merging of metadata and documents may
occur by URL and/or merging on the raw document contents.

According to an implementation, the data collection mod-
ule 325 can convert all discovered structured documents and
metadata into a common format to generate an output file 550.
According to an implementation, the output of the data col-
lection module 325 15 a single indexed output file 550 1n
which each record contains a structured document and all of
the associated metadata to be used to score the record to
identily whether it 1s an appropriate response to a user search
query. The output file can include a table of records imndexed
by URL, where all of the information associated with each
URL 1s 1n a record associated with the URL.

FIG. 6 shows a sample output file 600 generated from
collection of documents and metadata from one or more data
sources by the data collection module 325. As illustrated, the
output file mcludes a record associated with a source URL
identifying a KML file associated with “Google Offices”. The
contents include several placemarks corresponding to differ-
ent Google offices around the world, including names and
coordinates for “headquarters in Mountain View”, “New York
City”, and “Tokyo Oflice”. Metadata associated with the
source URL 1dentifies the page rank of the URL, and the
number of downloads of the file, for instance, provided by the
web site from which 1t was available. The metadata can also
include an anchor, such as a URL, that 1s associated with each
placemark. Although only one source URL 1s shown 1n the
sample output file 600, the single output file 550 can include
two or more records.

The output file 550 generated by the data collection module
325 1s transmitted to the indexing module 330. The indexing
module 330 1s operable to extract data sets from the records
within the output file while preserving contextual informa-
tion. For instance, the indexing module 330 is operable to
extract placemarks from a single KML file that may include a
large number of placemarks, where the extraction preserves
contextual text, such as parent folders, referring pages, and
the like. As an example, a KML file that includes several
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placemarks, each associated with a particular hotel within the
city of London (which may be a parent folder within which
the hotels are i1dentified), may be extracted such that each

placemark becomes an individual searchable item associated
with the city of London.

FIG. 7 shows an exemplary process tlow 700 implemented
by the indexing module 300 to perform indexing. Whereas the
output file 550 generated by the data collection module 325
includes records indexed by URL, the indexing module 330
can transiform each record indexed by URL into multiple
records 1tems per URL. According to an implementation,
indexing of structured documents can be implemented by
taking the output file 550, parsing the structured records to
extract mndividual data sets (e.g., placemarks) (block 710),
calculating a query independent rank for each data set, and
transmitting record items corresponding to the data sets to a
searchable repository 3335. Although the present disclosure 1s
referenced herein with respect to placemarks within KML
files, other data sets within structured documents may be
extracted by the indexing module 330.

According to an implementation, the indexing module 330
transforms a record indexed by URL into multiple records
items per URL, where each record item 1s indexed by a
document ID, which 1s an number chosen by the indexing
module 330 to uniquely i1dentify a record item, such as a
placemark. According to an implementation, the document
ID can be generated as a hash value from selected fields of a
record. For instance, the document ID may be based 1n part on
geo coordinates 1dentitying the location of a placemark.

During extraction, the indexing module 330 associates the
contextual information from the original record with each
data set. For instance, each placemark extracted from a KML
file will preserve 1ts context information, including the URL
and other metadata of the corresponding structured file and
the name of each enclosing folder, 1n addition to the place-
mark’s descriptive text and other data, such as georeference
data. Additionally, for each placemark the indexing module
330 can calculate a query independent score based on the
available metadata. This may utilize one or more rankings
from other databases (not illustrated).

The indexing module 330 1s further operable to eliminate
duplicate record items (block 715) based on like metadata.
For instance, duplicate placemarks may be eliminated based
on comparison of the fingerprint of the location and place-
mark name. The placemark with the highest score based on
the available metadata may be retained.

The indexing module 330 1s optionally operable to cluster
data sets within structured documents into a compound
search result where the data sets are related. For instance,
subsequent to extracting data sets from one or more records
indexed by URLs, one or more data sets may be combined, or
clustered, mto a single compound search result where they
refer to the same physical entity. This may be useful to
improve the diversity of results. For instance, a user search
query with the terms ‘statue’ for New York City may would
return placemarks having the highest score, which may all be
placemarks 1dentitying the Statue of Liberty. Clustering all
results for the Statue of Liberty will permit a search result that
provides one compound result for the Statue of Liberty such
that other statue results can also be provided to a user.

IT all items associated with a certain entity are clustered,
however, this can reduce the ability to identily a particular
record entry. Therefore, a serving module can perform
dynamic clustering that i1s based at least 1n part on the user’s
search query. For instance, continuing with the Statue of
Liberty example, a search for ‘Statue of Liberty’ and “Tours’
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may result in clustering based on a user search term in addi-
tion to static terms included within records indexed by URLs.

The record items 1dentified by the indexing module 330 are
listed 1individually and provided to the searchable repository
for use 1n responding to user queries (blocks 720, 730). An
illustrative example of an imndexing module 330 output 800
that corresponds to the 1llustrative output file 600 of FIG. 6 1s
shown i FIG. 8. The placemarks identified in FIG. 6 as
existing within a single record entry have been extracted into
separate record items 805, 810, 815. This permits a user to
search for content associated with individual record items
extracted from a structured document.

FIG. 9 shows a process of structured document collection
and extraction, according to an implementation. Data 1s col-
lected from one or more data sources (block 905), where the
data can 1nclude one or more structured documents and meta-
data associated therewith. According to an implementation,
the data collection can be effected by the data collection
module 325, which can collect data from the one or more data
sources 305. From the collected data, structured documents
and associated metadata 1s 1dentified (block 910). Next, struc-
tured documents and metadata associated therewith may be
merged, for instance, by URL. Duplicate entries may also be
merged based on other keys, such as based on the document
contents (block 920). An output file 1s then generated (block
930). According to an implementation, the identification of
structured data, the merging of structured documents and
metadata, and/or the generation of an output file can also be
performed by the data collection module 325.

Record 1tems are then created from each record indexed
within the output file by extracting data sets from each output
file record. For instance, where the output file record includes
a KML file indexed by URL, record 1tems can be created that
correspond to extracted placemarks within the KML file
(block 940). According to an implementation, the extraction
of data sets and generation of record 1tems can be performed
by the indexing module 330. After extraction 1s complete, the
record 1items (or table of record 1tems) are added to a search-
able database (block 9350).

Many modifications and other implementations will come
to mind to one skilled i the art having the benefit of the
teachings presented 1n the foregoing descriptions and the
associated drawings. Therefore, 1t 1s to be understood that the
disclosure 1s not limited to the specific implementations dis-
closed and that modifications and other implementations are
intended to be included within the scope of the appended
claims. Although specific terms are employed herein, they are
used 1 a generic and descriptive sense only and not for
purposes of limitation.

What 1s claimed 1s:

1. A computer-implemented method, comprising:

identifying, in a computer, a plurality of structured docu-

ments having a same structured data format;

parsing each structured document in the plurality of struc-

tured documents and extracting a plurality of data sets
from each structured document;

obtaining distinct metadata from a plurality of sources for

cach structured document 1n the plurality of structured
documents, wherein the distinct metadata for each struc-
tured document comprises a rank of the structured docu-
ment, a popularity of the structured document, or a num-
ber of downloads of the structured document, and
wherein one or more sources 1n the plurality of sources
comprises a different source than the structured docu-
ment 1tself;

merging the distinct metadata from the plurality of sources,

including removing duplicate metadata;
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associating the distinct metadata for each respective struc-
tured document with each data set extracted from the
respective structured document;

adding a plurality of record 1tems to a searchable database,

wherein each record item corresponds to one of the
extracted data sets, and wherein each record item 1s
associated with the distinct metadata associated with the
corresponding data set;

receving a search query;

using the distinct metadata associated with each of one or

more of the record 1tems to calculate a query-indepen-
dent score for at least one record 1tem 1n the searchable
database and using the query-independent score to 1den-
tify the at least one record item as a response to the
search query; and

returning the 1dentified at least one record item 1n response

to the search query.

2. The method of claim 1, further comprising:

crawling the web to identify the structured documents and

generate an output file including a plurality of records,
cach record including data from one of the structured
documents:

wherein parsing the structured documents and extracting

the plurality of data sets comprises parsing the records in
the output file and extracting the plurality of data sets
from each record.

3. The method of claim 1, wherein the structured docu-
ments comprise documents containing location names,
descriptive text, and geographic references.

4. The method of claim 1, further comprising calculating a
query independent score for a data set using a respective
ranking retrieved from each of one or more databases.

5. The method of claim 1, wherein the distinct metadata for
cach structured document comprises a rank of the structured
document.

6. The method of claim 1, wherein the distinct metadata for
cach structured document comprises a popularity ofthe struc-
tured document.

7. The method of claim 1, wherein the distinct metadata for
cach structured document comprises a number of downloads
of the structured document.

8. The method of claim 1, further comprising associating,
contextual information for each structured document with
cach of the plurality of data sets extracted from the structured
document, wherein the contextual information includes an
identifier for the structured document, an anchor associated
with the structured document, and the name of an enclosing
folder for the structured document.

9. The method of claim 3, wherein the structured docu-
ments are GeoRSS files or KMZ files.

10. A system, comprising: one or more computers pro-
grammed to perform operations comprising:

identifying, 1n a computer, a plurality of structured docu-

ments having a same structured data format;

parsing each structured document 1n the plurality of struc-

tured documents and extracting a plurality of data sets
from each structured document;

obtaining distinct metadata from a plurality of sources for

cach structured document 1n the plurality of structured
documents, wherein the distinct metadata for each struc-
tured document comprises a rank of the structured docu-
ment, a popularity of the structured document, or a num-
ber of downloads of the structured document, and
wherein one or more sources 1n the plurality of sources
comprises a different source than the structured docu-
ment 1tself:
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merging the distinct metadata from the plurality of sources,

including removing duplicate metadata;

associating the distinct metadata for each respective struc-

tured document with each data set extracted from the
respective structured document;

adding a plurality of record items to a searchable database,

wherein each record item corresponds to one of the
extracted data sets, and wherein each record item 1s
associated with the distinct metadata associated with the
corresponding data set;

receiving a search query;

using the distinct metadata associated with each of one or

more of the record 1tems to calculate a query-indepen-
dent score for at least one record 1tem 1n the searchable
database and using the query-independent score to 1den-
tify the at least one record item as a response to the
search query; and

returning the identified at least one record 1tem 1n response

to the search query.

11. The system of claim 10, further programmed to per-
form operations comprising:

crawling the web to 1dentify the structured documents and

generate an output file including a plurality of records,
cach record including data from one of the structured
documents:

wherein parsing the structured documents and extracting

the plurality of data sets comprises parsing the records 1n
the output file and extracting the plurality of data sets
from each record.

12. The system of claim 10, wherein the structured docu-
ments comprise documents containing location names,
descriptive text, and geographic references.

13. The system of claim 10, further programmed to per-
form operations comprising calculating a query independent
score for a data set using a respective ranking retrieved from
cach of one or more databases.

14. The system of claim 10, wherein the distinct metadata
for each structured document comprises a rank of the struc-
tured document.

15. The system of claim 10, wherein the distinct metadata
for each structured document comprises a popularity of the
structured document.

16. The system of claim 10, wherein the distinct metadata
for each structured document comprises a number of down-
loads of the structured document.

17. The system of claim 10, further programmed to per-
form operations comprising associating contextual informa-
tion for each structured document with each of the plurality of
data sets extracted from the structured document, wherein the
contextual information includes an i1dentifier for the struc-
tured document, an anchor associated with the structured
document, and the name of an enclosing folder for the struc-
tured document.

18. The system of claim 12, wherein the structured docu-
ments are GeoRSS files or KMZ files.

19. A computer-implemented method, comprising:

identifying a plurality of structured documents and distinct

metadata for each structured document, the structured
documents having a same structured data format,
wherein the structured documents are received from one

or more data sources and the distinct metadata for each
structured document 1s received from one or more data
sources different from the one or more data sources from
which the structured document was received:;
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wherein the same structured data format 1s a format for
geographic data, wherein the plurality of structured
documents contain location names, descriptive text, and
geographic references;

parsing each structured document 1n the plurality of struc-

tured documents and extracting a plurality of data sets
from each structured document;

merging the distinct metadata from the one or more data

sources, mcluding removing duplicate distinct meta-
data;

associating the distinct metadata for each structured docu-

ment with each data set extracted from the structured
document;

adding a plurality of record 1tems to a searchable database,

wherein a structure of the record items corresponds to
the same structured data format of the structured docu-
ments, wherein each record item corresponds to one of
the extracted data sets, and wherein each record item 1s
associated with the distinct metadata associated with the
corresponding data set;

receving a search query;

using the distinct metadata associated with each of one or

more of the record items to 1dentity at least one record
item 1n the searchable database:; and

returning the 1dentified at least one record item 1n response

to the search query.

20. The method of claim 19, wherein the distinct metadata
for a structured document comprises a page rank, wherein the
page rank 1dentifies the rank of the structured document rela-
tive to other documents.

21. The method of claim 19, further comprising:

crawling the web to 1dentily the structured documents and

generate an output file including a plurality of records,
cach record including data from one of the structured
documents:

wherein parsing the structured documents and extracting

the plurality of data sets comprises parsing the records in
the output file and extracting the plurality of data sets
from each record.

22. The method of claim 19, further comprising associating,
contextual information for each structured document with
cach of the plurality of data sets extracted from the structured
document, wherein the contextual information includes an
identifier for the structured document, an anchor associated
with the structured document, and the name of an enclosing
tolder for the structured document.

23. The method of claim 19, further comprising calculating,

a query mdependent score for each data set from the metadata
associated with the structured document from which the data
set was extracted.

24. The method of claim 19, further comprising calculating,
a query independent score for a data set using a respective
ranking retrieved from each of one or more databases.

25. The method of claim 19, wherein the distinct metadata
for each structured document comprises a rank of the struc-
tured document.

26. The method of claim 19, wherein the distinct metadata
for each structured document comprises a popularity of the
structured document.

27. The method of claim 19, wherein the distinct metadata
for each structured document comprises a number of down-
loads of the structured document.

28. A system, comprising: one or more computers pro-
grammed to perform operations comprising:

identifying a plurality of structured documents and distinct

metadata for each structured document, the structured
documents having a same structured data format,
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wherein the structured documents are receirved from one
or more data sources and the distinct metadata for each
structured document 1s recerved from one or more data
sources different from the one or more data sources from
which the structured document was received;

wherein the same structured data format i1s a format for

geographic data, wherein the plurality of structured
documents contain location names, descriptive text, and
geographic references;

parsing each structured document in the plurality of struc-

tured documents and extracting a plurality of data sets
from each structured document;

merging the distinct metadata from the one or more data

sources, including removing duplicate distinct meta-
data;

associating the distinct metadata for each structured docu-

ment with each data set extracted from the structured
document:

adding a plurality of record items to a searchable database,

wherein a structure of the record items corresponds to
the same structured data format of the structured docu-
ments, wherein each record item corresponds to one of
the extracted data sets, and wherein each record item 1s
associated with the distinct metadata associated with the
corresponding data set;

receiving a search query;

using the distinct metadata associated with each of one or

more of the record items to 1dentify at least one record
item 1n the searchable database; and

returning the identified at least one record 1tem 1n response

to the search query.

29. The system of claim 28, wherein the distinct metadata
for a structured document comprises a page rank, wherein the
page rank 1dentifies the rank of the structured document rela-
tive to other documents.
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30. The system of claim 28, further programmed to per-
form operations comprising:

crawling the web to 1dentily the structured documents and

generate an output file including a plurality of records,
cach record including data from one of the structured
documents;

wherein parsing the structured documents and extracting

the plurality of data sets comprises parsing the records 1n
the output file and extracting the plurality of data sets
from each record.

31. The system of claim 28, further operable to associate
contextual information for each structured document with
cach of the plurality of data sets extracted from the structured
document, wherein the contextual information includes an
identifier for the structured document, an anchor associated
with the structured document, and the name of an enclosing
tolder for the structured document.

32. The system of claim 28, further programmed to per-
form operations comprising calculating a query independent
score for each data set from the metadata associated with the
structured document from which the data set was extracted.

33. The system of claim 28, further programmed to per-
form operations comprising calculating a query independent
score for a data set using a respective ranking retrieved from
cach of one or more databases.

34. The system of claim 28, wherein the distinct metadata
for each structured document comprises a rank of the struc-
tured document.

35. The system of claim 28, wherein the distinct metadata
for each structured document comprises a popularity of the
structured document.

36. The system of claim 28, wherein the distinct metadata
for each structured document comprises a number of down-
loads of the structured document.
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